Background Depression has been associated with chronic changes in the serum concentration of C-reactive protein (CRP) in observational studies, but it is unclear if this association is causal or is due to confounding and bias. Genetic studies are less subject to this type of error and offer an opportunity to investigate if CRP is causally linked to depression, particularly because known polymorphisms of the CRP gene have been associated with high-and low-basal serum concentrations of CRP [single nucleotide polymorphisms (SNPs) rs1130864 and rs1205, respectively]. The aim of this study is to determine if polymorphisms of SNPs rs1130864 and rs1205 are associated with prevalent depression.
Graeme J Hankey, 6, 7 Konrad Jamrozik 8 and Leon Flicker 1, 6, 9 Accepted
March 2009
Background Depression has been associated with chronic changes in the serum concentration of C-reactive protein (CRP) in observational studies, but it is unclear if this association is causal or is due to confounding and bias. Genetic studies are less subject to this type of error and offer an opportunity to investigate if CRP is causally linked to depression, particularly because known polymorphisms of the CRP gene have been associated with high-and low-basal serum concentrations of CRP [single nucleotide polymorphisms (SNPs) rs1130864 and rs1205, respectively]. The aim of this study is to determine if polymorphisms of SNPs rs1130864 and rs1205 are associated with prevalent depression.
Methods
We completed a cross-sectional study of a community sample of 3700 men aged 570 years, and used the 15-item Geriatric Depression Scale (GDS-15) to assess depressive symptoms. A GDS-15 score 7 or more indicates the presence of clinically significant depressive symptoms. Physical morbidity was assessed with the physical component summary score (PCS) of the SF-36 Health Survey. We collected fasting blood samples to measure high sensitivity CRP and to extract DNA for the genotyping of SNPs rs1130864 and rs1205 of the CRP gene.
Results
One hundred and eighty-two men were depressed (4.9%). The odds of depression increased by 2% (95% CI ¼ 1-4%) for every unit (mg/l) increase of CRP and nearly doubled for men with CRP 5 3 mg/l vs <1 mg/l [odds ratio (OR) ¼ 1.95, 95% confidence interval (CI) ¼ 1.27-2.98]. However, the association between high CRP (53 mg/l) and depression was no longer significant after the analyses were adjusted for smoking, age, body mass index (BMI) and PCS. Men with the CT and TT genotypes of rs1130864 had 1.36 (95% CI ¼ 1.13-1.63) and 2.31 (95% CI ¼ 1.65-3.24) greater odds of CRP 53 mg/l than CC carriers, but there was no association between this polymorphism and the presence of prevalent depression. The G4A polymorphism of SNP rs1205 was associated with 24% (95% CI ¼ 16-32%) lower concentration of CRP compared with other genotypes. Men with the rs1205 AA genotype had 1.66 (95% CI ¼ 1.07-2.57) and 1.67 (95% CI ¼ 1.08-2.58) greater odds of having clinically significant depression than participants with the GA and GG genotypes, respectively.
Introduction
C-reactive protein (CRP) is a ubiquitous protein amongst vertebrate and invertebrate animals that phylogenetically spans 400 million years of evolution. 1 It reacts strongly with the C polysaccharide of pneumococcus (hence the name) and was initially found in the plasma of humans with acute bacterial infections. 2 This acute phase reactant is produced in large quantities by the liver, 1 and its concentration rises as much as 2000-fold during the first 24-48 h after the onset of tissue injury or inflammation. 3 The precise physiological functions of CRP remain uncertain, although currently available evidence suggests it plays a key role in the recognition of foreign pathogens and of damaged cells of the host, and contributes to triggering the humoral and cellular responses that ultimately lead to their clearance. 1, 4 CRP has a calcium-dependent binding specificity for phosphocholine (PCh), which is present in the outer layer of most biological membranes, and for several nuclear constituents such as histones and ribonucleoprotein particles. 4, 5 Bound CRP is recognized by C1q and initiates cleavage and activation of C3 and C4 through the classical complement pathway. 4, 6, 7 In addition, CRP has high affinity for phagocytic receptors 8 and seems to promote phagocytosis. 4 There is evidence from observational studies that high plasma concentration of CRP increases the risk of cardiovascular events in humans. 9, 10 Results from a nested case-control study of 28 263 post-menopausal women showed that those with CRP concentrations in the highest quartile were four times more likely to experience a cardiovascular event (death from coronary heart disease, non-fatal myocardial infarction, stroke or coronary revascularization) than women with CRP in the lowest quartile. 9 Likewise, Danesh and colleagues 10 found that participants in the Reykjavik study who had a fatal or non-fatal myocardial infarction were 45% more likely than controls to have had CRP in the highest tertile (42.0 mg/l) 4-18 years earlier. A meta-analysis of 22 prospective studies published after 2003 confirmed that adults with CRP plasma concentrations in the highest tertile have increased odds of coronary heart disease compared with those in the lowest tertile, 10 but the results of other investigations have raised doubts as to whether CRP is causally related to cardiovascular events. 11 Higher basal CRP concentrations have also been associated with numerous other health outcomes, [12] [13] [14] [15] including depressed mood. 16 Kop et al. 17 examined 4260 adults aged 565 years enroled in the Cardiovascular Health Study, of whom 510 showed clinically significant symptoms of depression. Older adults with depression had higher plasma CRP concentrations than non-depressed participants, although differences between the groups became non-significant once the analyses were adjusted for age, gender, ethnic background, height, weight, smoking status, systolic blood pressure and diabetes (P ¼ 0.056). We have recently confirmed that older men with depression are 56% [95% confidence interval (CI): 20-111%] more likely than nondepressed men to have high CRP concentrations (43 mg/l) but, like Kop et al., 17 we found that the association between high CRP and depression weakened once measures of physical morbidity were taken into account. 18 We suggested that the association between high CRP and depression was probably due to the poor physical health of participants, but were unable to dismiss the possibility that CRP mediates the link between poor physical health and low mood via mechanisms such as cerebrovascular disease and apoptosis. 19 Recently, genetic epidemiologists have proposed that Mendelian randomization can be used to infer causality between an exposure (such as raised CRP) and a clinical outcome (such as depression). 20 The rationale in this case is that the concentration of CRP in the plasma is influenced by certain polymorphisms of the CRP gene. [21] [22] [23] [24] For example, the rs1130864 C4T variant increases basal and stimulated CRP levels, 21 whereas the rs1205 G4A variant has the opposite effect. 22 Consequently, these polymorphisms produce a natural (Mendelian) randomization, with individuals allocated to higher or lower plasma CRP according to a random assortment of heritable units during gamete production and fertilization. 25 This approach presupposes that these genetic polymorphisms have no other biologically relevant effect than to modulate the serum concentration CRP. It also assumes that serum CRP lies on the causal pathway to depression.
The aim of the present study was to determine if high CRP concentration is causally related to depression in later life. We hypothesized that older men with depression would have higher plasma CRP and would be more likely to carry the rs1130864 C4T homozygote variant of the CRP gene. We also hypothesized that men with the rs1205 AA genotype would have lower plasma CRP concentration and lower probability of clinically significant symptoms of depression.
Methods

Recruitment of participants
Our analyses are based on a community-derived sample of older men living in Perth, Western Australia, who collectively constitute the Health In Men Study (HIMS) cohort. Details regarding enrolment and assessment procedures have been described elsewhere. 26 Briefly, 12 203 men aged 565 years were recruited via random sampling from the Australian electoral roll between 1996 and 1998, enrolment to vote being compulsory for all adult Australian citizens. During the years 2001-04 those men who were still alive were contacted and invited to complete a follow-up assessment and donate a fasting blood sample (n ¼ 9718). This report refers to 3700 subjects who consented to follow-up and agreed to donate a blood sample for biochemical and genetic analysis. The Human Research Ethics Committee of the University of Western Australia approved the study protocol.
Procedures and clinical assessment
Consenting men were asked to complete a self-report questionnaire that included items assessing demographic and clinical information. Participants were asked which language they first learned as a child, and those who reported a language other than English were considered to have come from a non-English speaking background (NESB). Age was calculated as the difference in years between the date of the follow-up assessment and the subject's date of birth. Education was rated as the highest level of education attained: no schooling, primary school, some high school, completed high school, completed university or other tertiary degree. Participants were asked how often they smoked now, and men who answered 'every day' or 'not every day' were considered current smokers (the third possible answer was 'not at all'). A trained research assistant used standard procedures to measure each participant's height (to 0.5 cm) and weight (to 0.2 kg). The body mass index (BMI) was calculated as weight (kg)/height 2 (m 2 ). Participants were asked to complete the 15-item Geriatric Depression Scale (GDS-15) and, a priori, those with a total score of seven or more were considered to display clinically significant depressive symptoms at the time of assessment (primary outcome of interest). This relatively high cut-point was chosen to ensure high specificity for the diagnosis of depression in this sample. 27 In addition, participating men completed the SF-36 Health Survey. 28 For the purposes of this study, the analyses were limited to the physical component summary measure (PCS). The mean PCS for the Australian population is 50, with a standard deviation of 10. 29 We used the PCS score as a proxy measure of physical health.
Biochemical and genetic analyses
Blood samples were collected between 08:00 and 10:30 a.m. following overnight fasting. Plasma was prepared immediately following phlebotomy, stored on ice and assayed within 3 h. Biochemical assays and genetic analyses were performed in the Department of Biochemistry, PathWest, Royal Perth Hospital, Western Australia. We measured the serum concentration of CRP with a high-sensitivity particleenhanced immunonephelometry system on a BNII analyser (Dade Behring, Minnesota, Minneapolis, USA). The interassay coefficient of variation (CV) for this test ranges from 4 to 7%, and a serum concentration of 53 mg/l is associated with tissue damage or inflammation. 30 
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We extracted DNA from the buffy coat fraction of centrifuged blood. The primary CRP genotyping technique was Taqman fluorescent single nucleotide peptide (SNP) allelic discrimination by means of an ABI 7900HT (Applied Biosystems, Foster City, CA, USA) with the primers and probes designed by Applied Biosystems. Two SNPs were assayed: 1444 C4T (rs1130864) and 1846 G4A (rs1205). The distribution of these SNPs within the CRP gene region has been described by others. 25, 31 Analysis of the data Data were managed and analysed with the statistical package Stata release 10.0 (StataCorp, College Station, TX, USA). Participants were grouped according to whether they showed evidence of clinically significant depressive symptoms and the odds ratios (ORs) (plus 95% CIs) were calculated for measured exposures: age, NESB, education, BMI, smoking and physical health comorbidity. We used t-tests to estimate the difference between groups for age and serum concentration of log-transformed CRP (transformation required due to skewness of the data; Shapiro-Wilk test z ¼ 18.59, P < 0.001). We also divided men into three groups according to CRP concentration: low (<1 mg/l), intermediate (1-2.9 mg/l) and high (53 mg/l) and calculated the odds of depression for the intermediate and high concentration groups. The correlation between CRP concentration and PCS scores was measured with Spearman's rho. We then investigated if the distribution of alleles at CRP SNPs rs1130864 and rs1205 were in equilibrium according to the Hardy-Weinberg test (exact method) and calculated the OR of the associations between the heterozygote and homozygote minor allele carriers with the geometric concentration of CRP (i.e. natural logarithmic transformed concentration of serum CRP), CRP group, depression status and other measured sociodemographic, clinical and biochemical factors.
Sample size calculation
Based on a preliminary analysis of available data for genotyping, we established that the study would have 182 and 3518 men with and without depression, respectively. The results of our previous study had shown that a CRP concentration of 53 mg/l was associated with a 2-fold increase in the odds of depression 18 and published data have demonstrated that carriers of the rs1130864 C4T polymorphism have more than double the serum concentration of CRP. 21 We estimated that with a sample size of 3700 men, the study would have 80% power to declare as significant a difference in the prevalence of depression between carriers of the major (3.5%) and minor alleles (8.5%), with two-sided alpha set at 5%.
Results
One hundred and eighty-two (4.9%) of 3700 participants had clinically significant symptoms of depression at assessment. The age of participants ranged from 70.8 to 88.6 years, and the mean age [AE standard deviation (SD)] of men with and without depression was 77.6 AE 3.8 and 77.0 AE 3.6 years, respectively (t ¼ -2.24, P ¼ 0.025). Table 1 summarizes the frequency distribution of demographic, lifestyle, clinical and biochemical characteristics of men with and without depression. The odds of depression were increased among men with BMI 5 30, or with a history of current of smoking, and poor self-perceived physical health as measured by the PCS score (Table 1 ). Men with depression had higher serum concentrations of CRP than non-depressed men (geometric mean AE SD ¼ 2.7 AE 3.2 vs 2.0 AE 2.8 mg/l, t ¼ 3.89, P < 0.001). The odds of depression increased 2% (95% CI ¼ 1-4%) for every unit (mg/l) increase of CRP, and men with CRP 5 3 mg/l were nearly twice as likely to be depressed as men with CRP < 1 mg/l (OR ¼ 1.95, 95% CI ¼ 1.27-2.98). The confidence limits of the odds of depression associated with high CRP included one after the model was adjusted for smoking, age, BMI and PCS groups (OR ¼ 1.30, 95% CI ¼ 0.83-2.03). The serum concentration of CRP had a weak inverse correlation with PCS scores (Spearman's rho ¼ -0.13, P < 0.001), and men with PCS < 30 were twice as likely to have serum concentration of CRP 5 3 mg/l (OR ¼ 2.00, 95% CI ¼ 1.60-2.51) as men with PCS 5 50. Table 2 shows that the genotypic distribution of CRP SNPs rs1130864 and rs1205 in our sample did not deviate significantly from Hardy-Weinberg equilibrium and was similar to Euro-centric populations (dbSNP database, http://www.ncbi.nlm.nih.gov/ projects/SNP/). As expected, the mean serum concentration of CRP was higher in the presence of the rs1130864 C4T polymorphism: 1.8 mg/l amongst men with the CC genotype to 2.1 and 2.5 mg/l for those with the CT and TT genotypes, respectively (Cuzick's test for trend: z ¼ 5.09, P < 0.001). Men with the CT and TT genotypes had 1.36 (95% CI ¼ 1.13-1.63) and 2.31 (1.65-3.24) greater odds of having high concentration of CRP (53 mg/l compared with <1 mg/l) at the time of assessment than CC carriers. As Table 3 shows, the rs1130864 C 4 T polymorphism was not associated with any other sociodemographic background or measures of health (including depression).
The G4A polymorphism of the CRP SNP rs1205 was associated with lower mean concentrations of serum CRP, from 2.3 mg/l for men with the GG genotype to 1.8 and 1.6 mg/l for GA and AA carriers, respectively (Cuzik's test for trend: z ¼ -8.20, P < 0.001) (Table 4) . Similarly, men with the AA genotype were less likely to have CRP concentration 53 mg/l than those with GA (OR ¼ 0.77, 95% CI ¼ 0.60-0.99) or GG carriers (OR ¼ 0.52, 95% CI ¼ 0.41-0.67). They also had a serum concentration of CRP 24% lower than men with the other genotypes grouped together (OR of the natural logarithmically transformed data, OR ¼ 0.76, 95% CI ¼ 0.68-0.84). In addition, GDS-15 scores increased from the GG to the AA genotype (Cuzik's test for trend: z ¼ 2.11, P ¼ 0.035), and men with the AA genotype had 66% (OR ¼ 1.66, 95% CI ¼ 1.07-2.57) and 67% (OR ¼ 1.67, 95% CI ¼ 1.08-2.58) greater odds for clinically significant depression than GA and GG carriers, respectively (see also Table 4 ). The population attributable fraction of depression associated with the AA genotype at SNP rs1205 was 11%. The G4A polymorphism of SNP rs1205 was not associated with any other socio-demographic or clinical measures (Table 4) . We also conducted a series of post hoc analyses to investigate how depression, poor physical health and the G4A polymorphism at SNP1205 of the CRP gene interacted to modulate the serum concentration of CRP. The geometric mean levels of CRP for AA carriers with PCS scores <50 were 1.6 mg/l (SD ¼ 2.5) and 1.6 mg/l (SD ¼ 2.6) for men with and without depression. Once the analysis was restricted to participants with PCS scores <40, the mean geometric mean concentration of CRP fell to 1.3 mg/l (SD ¼ 2.3) for men with depression and increased to 1.8 mg/l (SD ¼ 2.7) amongst men without clinically significant depressive symptoms. A further drop in the serum concentration of CRP was observed amongst AA carriers who had a PCS score <30 and were depressed (geometric mean: 1.2 mg/l, SD ¼ 2.3), but increased to 2.0 mg/l (SD ¼ 2.5) amongst those who did not display clinically significant symptoms of depression. Figure 1a and b shows the geometric mean concentration of CRP according to depression 
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and PCS groups for men with AA or GA/GG genotypes at SNPrs1205. Table 5 shows the distribution of depression and CRP concentrations according to the combined genotypes of SNPs rs1130864 and rs1205 (two locus genotypes). None of the participants had the genotype TTAA, and genotypes CTAA and TTGA were rare. The reported effect on mood of SNP rs1205 was, therefore, not influenced by the genotype at SNP rs1130864.
Discussion
This study failed to demonstrate a significant association between increasing serum CRP concentration and prevalent depression. In addition, the results confirmed that the minor allele of the CRP gene at SNP rs1130864 is associated with an increase in the serum concentration of CRP but not an increase in odds of depression. These data suggest that the association between CRP and depression is confounded by other factors, such as age and medical comorbidities, and is unlikely to be causal. Moreover, our finding that the rs1205 G4A polymorphism is associated with an increase in the risk of depression of 70% and a decrease in the serum concentration of CRP of 30% may offer further insights into the physiological pathway linking CRP to depression.
Before discussing our findings, we need to acknowledge the limitations of our study. This survey has the merit of having used a large and well-established community-representative sample of older men for whom relevant clinical, genetic and biochemical information was available. 26 We accept, however, that we cannot infer causality between the factors under investigation because of the cross-sectional nature of the survey. There is also evidence that our older men with depression were less likely to agree to a blood test, and that those who did not have a blood test had poorer physical health. 32 This would have biased our results towards a healthier sample and diminished our ability to investigate the associations between depression, physical morbidity, serum concentration of CRP and CRP polymorphisms. This type of bias is associated with decreased power but not with type I error. In addition, we used a validated scale and a demanding cut-point to establish the presence of depression in this sample. We recognize, however, that our definition of depression was not based on a formal assessment of mental state leading to the diagnosis of a depressive episode. As a result, we cannot be certain that our findings would be directly transferable to patients meeting DSM-IV criteria for major depression or ICD-10 criteria for a depressive episode. Our study included men only and the findings may not necessarily apply to women. Moreover, we limited 
POLYMORPHISMS OF THE CRP GENE our analyses to two SNPs of the CRP gene and this does not provide a complete picture of the possible haplotypes that control its expression. However, our focus was on two previously well-described SNPs associated with high-and low-serum concentration of CRP 21 with the specific aim of teasing out the effects of CRP on depressive symptoms. We also acknowledge that the polymorphisms that we investigated in the two SNPs of the CRP gene are related to CRP (one increasing and the other decreasing its serum concentration) but not to depression (i.e. the C4T polymorphism at SNP rs1130864 increases the serum concentration of CRP but does not reduce the odds of depression). This may indicate that the association between the rs1205 G4A polymorphism and depression is either not causal or is affected by pleiotrophy. Finally, as we did not systematically collect information about the ethnic background of participants, we were unable to investigate population stratification in our dataset, although, as previously noted, the genotypic distribution of the relevant SNPs in our sample was similar to that in Eurocentric populations.
Our results suggest that it may be failure to raise the serum concentration of CRP as a response to injury that increases the risk of depression. Recent evidence The haplotype carrying both minor alleles is not observed in our sample. In other words, the haplotypes that exist are carrying one major (or common) allele and both combinations of haplotypes carrying one major and one minor allele. It is possible that this implies the T-A haplotype decreases the probability of survival into old age or that the SNPs are so close together that there have been almost no recombination events occurring between them over time (these SNPs are located 858 bp apart). This is reflected in the calculated linkage disequilibrium (LD) parameter D 0 (D-prime) of 98.9% given these allele frequencies. Consequently, there is an exceedingly high LD between the common allele of one SNP and the rare allele of the other (and vice versa). If the common alleles at one locus had the same effect as the rare alleles in a locus in tight LD (e.g. difference of 90 vs 95%), then our study would most likely have been underpowered to demonstrate such a difference.
implicates a relative deficiency of CRP in the pathogenesis of autoimmune diseases such as systemic lupus erythematosus (SLE). Russell and colleagues 33 reported that adults with SLE show an inefficient and dampened CRP response during acute flares of disease, a finding that is not dissimilar from what we observed amongst our men with depression. They also found that the G4A polymorphism at SNP1205 was associated with the diagnosis of SLE and nuclear autoantibody production, and concluded that defective disposal of immunogenic material contributed to the pathogenesis of SLE. 33 Curiously, common behavioural and psychological symptoms associated with SLE have been attributed to autoimmunity, 34 and there is evidence that autoimmune antibodies trigger depressive symptoms in animals models 35 as well as in humans with SLE. 36 A recent review of the association between depression and immunity reported a consistent link between impaired lymphocyte activation and depression, as well as between reduced natural killer cell activity and depression. 37 There is also growing evidence that immune and inflammatory reactions affect brain function through the modulation of afferent peripheral nerve responses to cytokines and peripherally produced pathogen-associated molecular patterns (PAMPs), as well as via a direct humoral pathway. 38 Dantzer and colleagues 38 argued that sickness behaviour-which is often characterized by nausea, loss of appetite, diminished interest in the surrounding environment, tiredness, disturbed sleep and poor concentration-is an integral part of the brain's response to injury. In addition, they suggested that when the activation of the peripheral immune system continues unabated for a prolonged period of time-such as in autoimmune diseases, cancer or systemic infections-depression may ensue in predisposed individuals. 38 Our results are consistent with the possibility that carriers of the SNP rs1205 AA genotype produce a deficient CRP response to injury, which in turn may perpetuate immune and inflammatory reactions that ultimately lead to the expression of clinically significant depressive symptoms. In this model, the rs1205 G4A polymorphism would contribute to the development of depression by diminishing the individual's ability to respond efficiently to stress and injury. Ten years ago, McEwen 39 suggested that organisms react to real or perceived challenges in two ways: (i) they mount an allostatic response that initiates a complex adaptive pathway (for example, to combat an infection), and (ii) they turn off the allostatic response when the threat is no longer present. Whilst the acute response is commonly adaptive, chronic allostatic load may result in damage to the organism because of repeated hits, lack of adaptation (i.e. decreased ability to turn off the allostatic response), prolonged (i.e. no recovery) or inadequate responses. 39 McEwen suggested that a flattened or inadequate acute allostatic response to insult leads to compensatory hyperactivity of other stress-related mediators (such as cytokines), 40 and this could contribute to the development of sickness behaviour and depression. However, such an explanation can only be considered speculative at this stage, as our study lacked supportive data to test the various steps involved in the allostatic model directly.
Our findings have potential implications for the management of depression. The data are consistent with the possibility that carriers of the AA genotype at CRP SNP rs1205 have a dampened CRP response to increasingly poor physical health, a relative fall in the serum concentration of CRP of $30%, and an increase in the prevalence of depression of 70%. If this relationship is truly causal, then raising the serum concentration of CRP by 30% could potentially lead to the remission of depressive symptoms amongst older AA carriers at CRP SNP rs1205. This possibility remains to be tested by randomized trials, although CRP is not readily available for consumption and potential safety issues associated with its infusion would need to be considered. 41, 42 In summary, the results of our study show that clinically significant depressive symptoms in later life are unlikely to be caused by an increase in the serum concentration of CRP, as previously suggested. 43 Instead, we found that the odds of depression are greater amongst people who carry the rs1205 G4A genetic polymorphism of the CRP gene, which reduces the serum concentration of CRP. This suggests that CRP may be a compensatory response to external insults that predispose to depression, and that an increase in the concentration of CRP might be adaptive and potentially protective. In this case, the association between CRP and depression could be analogous to indication bias, where treatment for a disease state is associated with that disease. These findings should now be replicated in independent samples and, if the observed associations are confirmed, future studies will need to clarify if an increase in the serum concentration of CRP can reverse or avert depression amongst people at risk.
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KEY MESSAGES
Older men with depression have high serum concentration of CRP, but the lack of association between prevalent depression and polymorphisms of the CRP gene that either increase or decrease the basal serum concentration of CRP suggests that this relationship is not causal.
The G4A polymorphism at SNP rs1205 is associated with lower serum concentration of CRP, with AA carriers showing <24% CRP than men with other genotypes.
Men with the AA genotype at SNP rs1205 had 1.66 (95% CI: 1.07-2.57) and 1.67 (95% CI: 1.08-2.58) greater odds of displaying clinically significant symptoms of depression than men with the GA and GG genotypes, respectively.
The results of this study suggest that changes in the serum concentration of CRP may represent a compensatory response to external insults that predispose to depression; failure to raise CRP in those circumstances may increase the odds of depression.
